Degradation of beta-lactam antibiotics in the presence of Zn2+ and 2-amino-2-hydroxymethylpropane-1,3-diol (Tris). A hypothetical non-enzymic model of beta-lactamases.
The system composed of 2-amino-2-hydroxymethylpropane-1,3-diol (Tris) and Zn2+ catalyses the degradation of cephalosporins. The beta-lactam opening fits to a first-order process, with a constant directly proportional to the zinc ion concentration. The pH and Tris concentration dependency displayed by the first-order constant, as well as the nature of the degradation products point to a mechanism that can be considered as an extension of that proposed for the benzylpenicillin degradation. The mechanism proposed here, and the values of the kinetic constants calculated, as compared with those of beta-lactamases, lead to the conclusion that the Tris-Zn2+ system simulates the catalytic action of the serine beta-lactamases rather than the action of the Zn(2+)-dependent type of enzymes.